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B SUMMARY

On Juby 14, 1991, 12,000 gallons of the hedbicide
metam-sodium spilled into the Sacramento River when
a lrain deralled near the fown of Dunsmuir, Califomia,
Following the spill, peogle In the area complained of
eye [ritation, nousea ond other symploms. In addi-
tion, the local community wos concemed obout the
effect of exposure to the spill on the outcome of
pregnoncies. In response 1o these concams, the
Colifornio Birth Defects Monitoring Program [CBDMP)
earried out an investigation to delermine whather any
excessas in birth defects occurred am childran
bomn to women polentially exposed fo ihe spill
chrring their pregnancy.

The exposure area was defined os communities
between Mt. Shasta ond lakeheod, Birth defects

Qocring omong infants and fatuses potentially
exposed in wlero were identified by

m rouiine surveillence of all deliveries In Shasta ond
Siskivou Counties between July 14, 991 and Agril
30,1992,

m review of prenatal alpha-fefoprotein screening
resulls among residents of the exposwe area for
the four month period following the spill, and

m review of reports involving adverse pregnancy
oulcomes phoned in o the CBOMP and the
Erwironmental Health Investigations Branch [EHIBL

Out of o population at risk of 100 deliveries, one
infant was identified with a structural birh defect.

The defect affecied the gadrointestingl system. The
background rate of birth defects throughout Colifomio
is opproximately 3%, Therelore, the occurrence of

one child bom with a birth defect is not higher than
expected. | is impossible fo say whether metam-
sodium was the putative ogent for the one birth
defect cose identified. There have been no reports
linking exposure to metam-sodium with birth defects,
other than neural tube defects in rats ond robbits,

This investigation was limited to struchral malforma-
tions, In order ta fully ossess the reproductive
toxicity of metom-sodivm, other reproductive
eru:;lpt)inrs, including spontanecus abortion, prema-
ure birth, and stillolrth, will be examined by EHIB.
The CBDMP will contirue to monitor the babies
born in the $-month period following the spill in
Shasta and Siskivou Counties fer birth defects which
bacome epparent atter the first months of life,

B BACKGROUND

As a result of the Southern Pacific frain derailment
on July 14, 199, 19,000 gallons aof the herblcide
metam-sodivm were released into the Sacramento
River approximately six miles north of the town of
Dunsmuir in Northem Califomia. The chemical plume
travelled 45 miles downstream 1o Lake Shasta,
releasing toxic fumes into the air. Air ond water
manitoning shorthy ofter the spill revecled detectable
lavals of MITC ond hydrogen sulfide, twa break-
down produets of metam-sodium, all along the 45-
mile stretch of river batween the !.pi" slhe and
Lakehead at the northern rim of loks Shasta, After
July 25, no detecioble levels of metom-sodium or its
breakdown p-rﬂdul:r.s. wers found in water or soil
somples taken al the spill site and in the surounding
area, Wind conditions on the night of the spill may
have resulted in upstream exposwe. Following the
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spill, people in the area comploined of eye iritation,
nausea, skin rashes and other symploms. In addition,
the Jocal community was very concemed obout the
potential for bitth defects and other adverse preg-
nancy outcomas resdting from exposure o metam-
sod ium.

Although metabolic studies have ot been conducted
in humans, it is believed tha! metam-sodium is cleared
from the body within 24 hows of exposure based on
results from onimal shedies {personal communication
with Lubow Jowao, Office of Enviranmental Health
Hazord Assessment)

The effect of metom-sodivm on human raprﬁducriﬂn
has not been previously studied. However, in
developmental loxicity shudies conducied in rats and
mhbﬂsl exposure o hiEﬂ'\ doses of metam-sodium
rasulled in fetal death ond neural ube closwe

defects.

In rasponsa to concerns regarding the effect of
exposure to metam-sodium on ihe cutcoms of
pregnancy, the CBOMP carried oul an investigation
lo determine whethar any excasses in birth defects
acourred among children bom o wamen potentially
axposed to the spill dwing their pregnancy.

B METHODS

Based on the enviconmental monitoring data and
symptom reports, oll residents of communities lrom
At Shasta in the north to lakeheod in the south were
considered poteniially exposed. This incleded
residenis of the following zipcodes: 94067, R&025,
PEOL, and FO0O51

To identify birth defects occurring among infants and
fefuses in the expased areq, Iwee approaches were
utilized. First, the CBOMP visited all hosplials ond
birthing centers in Shasta ond Siskiyou Counties, and
focilities outside Shasta and Siskiyou Counties where
wesmen tesiding in the exposure aren dafiver or sick
infants are refered Rogue Valley Hospital in Oregon,
and University of Califomia ot Davisl. logs were
reviewed to identify liveborn and stillborn infants
diagnosed with birth defects whe were bom during
the nine month period following the spill {uby 14, 1591

to April 30, W92], and whase zipcode ot delivery
was ona of the lour zipcodes considered exposed.
Cases of structural birth defects were abatrocted
according to routine CBDMP procedures’. Cver
200 conditions are routinely moniiored, including
defects of the heast, limbs, newal wbe, cleft lip, and
cleft palate. Chramosomal anomalies, such as
Deown syndrome, are monitored as wall, The
CBOMP does not collact infamation on conditions
that are not structeral birth defects such as mental
relardation, leaming disabilities, cancer, AIDS, and
eystie fbrosis,

Second, Genetic Diseases Branch [GDB! carried oul
additional casefinding for neural tube defacts by
reviawing all prenatal matemal servm alpho-fetopro-
tein [MSAFP| screaning results during fhe four-ronth
quln;}d {u;rih;l-wu'ng tha 5|:|i1| for womean rasl'ciing ini the
exposure area ot the time of fheir test,

Third, the Depariment of Health Services receivad
saveral reports of adverse pregnancy outcomes for
woman who delivered cutside Shosta and Siskiyou
Countiss, but who were potentially exposed during
their pregnancy. Even though such reporting wos
Ir'_-:;:-nmplﬂi-a, all suxch raporls were reviewed by
CBOMP epidemiclogists.

W RESULTS

.ﬂ-.mung pregnancies with hﬂuspi!nl ol delivary in
Shasta and Siskivou Counties, re cases of birth
defects were identified that hod o residence
oddress al delivery In the four-zipcode area. Mo
cases of birth defects were revealed by prencial
MSAFP screening lpersonal communication from
Lindka lustig, GDBl. However, ane infant dingr‘rﬂ:}td
with a structural birth defect was identified through
a report o EHIB. Although the infant was delivered
outside af Shasta and Siskivou Counties, the mothes
wias in the exposure area ond potentially expased
for oppraximately 4B hours sometime during 10-12
weeks gestation The congenital anomaly affected
the child's gostreintestinal syslem.

The rate of birth defects amang all infonts theough-
out California is 3.2%. This rate is based on ding-
noses mode throughout the First year of life,
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Becouse soma condilions are not appasant undil
saveral months of age, the rate of birth defects
diagnosed in the newbom periud {the first 28 doys) is
27%. The infants in this shedy were followed for
varying amounts of time depending on their date of
birth. For example, an infant bom in November 91
was followed for & months, wherea: on infant bom in
April 'G2 waos followed for less thon 1 month. There-
fore, the expected rate of birth defects in this popula-
tion is 27-3.2%.

To detemine whether the finding of one child bom
with a birth defect was higher than expected, the
popudation at risk was colculoted by estimating the
riumber of births ccowring in the exposwe area in the
nine month Frericd following the spill As the live bidh
and [etal death records are not yet electronically
available for this Fneri-nd, the 1990 vital stotistics
records were wed lo estimate the number of births
between July 14, 1991 and April 30, 1992 For fhe 12
manth period begiming Janeary 1, 1990 and ending
December 31, 1990, 126 infants were bom o res-
dents of the four exposed zipcodes (6067, P6025,
94017, $6051. Assuming no Increase in the birth rate
between 1990 and the time period of interest, we
would expect approximately 10 births to ocour
during the rine month period following the spill
Given that the background rate of birth defects is
appraximately 3%, we would expect 1o observe 2-3
children with birth dafects bom to o population of
100 births, irrespective of some feratogenic axposwe.
Therefore, the occurtence of one boby bom with a
malformation in this population is net higher than
a:-cpe:ciad.

B DISCUSSION

For the one child bom with a birth defect whosa
mother was potentially exposed, it is impossible fo
say whether metam-sodivm was the pufative agert.
There have been no reports linking exposure 1o
melam-sodiun or its breakdown products with any
birth defact other than newral tube defects in rats and
rabbits. The kind of gastrointestinal system defec
which was reported is believed to be related to an
infrauterine vascular aecident occurring ot some paoint
after the complete formation of the bowel which

| ocours ot & weeks gestation?®

limiting the population-at risk to residents of the
exposure areq gives the smallest number of births at
risk, resulting in the highest observed rate ond the
highest estimate of risk. If all potentially exposed
women, including those residing cutside of the
exposure area, were included in the population at
risk, the observed rate of birth dafects following this
Incident would be even smaller thon T,

The pregnancy outcomes that were followed in this
investigation were limited to structural malforma-
tions in live births and fetal deaths. We did not
manitor for pragnancies ending in prematurity, eardy
spontanecus aborticn, rhn:cq::mﬁl: abottion, of fetal
deaths or stillboms without structural birth detects.
In ceder to fully ossess the reproductive toxicity of
metam-sodium, all reproductive endpoints nead 1o
be exarmined. To this end, EHIB conducted a door-
to-daor survey of Dunsmuir residents which incheded
saveral questions regarding the outcome of preg:
nancies following the spill. This survey will be able
1o identify whether rates of spontaneous abortion,
prematwe birth or stillbirth need further follow-up.
The findings of this survey will be reporied at o
later dote by EHIB.

Only women who delivered in focilities in Shasta
and Siskivow Couwnties and in referal hospiials for
the area were systematically followed. YWomen
who were in the exposure area during their first
trimester of pregnancy, but delivered outside of the
area were nof roufinely ascertained. However,
some reports were made to the CBDMP of adverse
pregnancy outcomes among women In the exposure
area al the lime of the 5pi‘-| who delivered outside
the stedy area. The one birth defect described
above was such a reporl.

The population of risk was delined using the resi-
dence at delivery, not residence during the first
trimester. There may have been women who were
in the area during thelr first trimester of pregnancy
who octually resided outside the area and deliv-
ered culside the orea. Examples of these people
inchide vacationers eamping along the river, fishing
in fhe river, or in housebaats on Lake Shasta, Also,
women wha drove through the area, or who worked
in the orea but lived cutside it were not included in |
this investigation if they delivered oulside of Shosta |
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and Siskivour Counties. We did not systematically
include these pregnancies in our study becouse i
was impossibla te rigorously identify these pecple.

B RECOMMENDATIONS

Becausa structural maltormations may not be
apparent in the newbom period, the CEBOMP
fellows all livebarm infants until their Hirst birthday.
We recommend that we continue to moniter all
babies bom in the study period for birth defects
which may be diognosed in their First year ol life.
A follow-vp report will be issved by the end of
December, 1993, In addition, the CBDMP, as part
of Its registry achivities, will continue to do routine
survelllance for birth datects in Shasta and Siskiyou
Counties
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